uniportal and three-port approaches, respectively-despite our papers specifically defining these to be so [4, 5] . In the name of scientific rigour, it is imperative that definitions of key study elements are not altered arbitrarily simply to accommodate the authors' own opinions.
Computational fluid dynamics in aortic arch pathophysiology We have read the recent article by Numata et al. [1] with great interest. We congratulate the authors on their comprehensive and very balanced overview of recent studies on blood flow analysis of the aortic arch using computational fluid dynamics (CFD). Aortic disease modelling and its pre-surgical planning are difficult because of the difficulty of accurately predicting the mechanism of the aorta and the number of its lesions pre-operatively. Having precise modelling by non-invasive techniques such as novel techniques of image modulation, particularly fluid mechanic studies, could be very helpful in the pre-planning of surgical treatment of aortic disease. The article by Numata et al. [1] hypothesizes that changes in haemodynamic parameters, such as blood flow vorticities, blood pressure, wall shear stress (WSS) and the oscillatory shear index (OSI), are closely related with pathophysiology of aortic disease. To test this hypothesis, they selected five patients with a dilated thoracic aorta and one patient with a normal sized thoracic aorta. They evaluated the blood flow curves from the aortic root to the proximal descending aorta using CFD. Their method was based on computing indices of haemodynamic forces (WSS), OSI and the hypothesis that are associated with blood motions inside the aortic arch. In addition, the blood flow during right subclavian arterial perfusion was examined as a model of aorta efficiency.
Accordingly, in their study [1] the data for analyses were acquired in CT DICOM format and were transferred into three-dimensional patient-specific geometries using the medical open source imaging software Osirix (osirix Foundation). Having utilized the commercial software ANSYS-ICEM CFD 15.0 or 16.0 (ANSYS japan, Tokyo, Japan), they could make the boundary conditions and a turbulent flow simulation inside the aortic arch. We understood that the method resulted in approximations of the haemodynamic forces as index WSS and OSI.
One major concern with this method is that they have ignored the impact and the role of the helical orientation of the left ventricle on the elasticity of the aortic arch [2] . Stiffness, distensibility and the circumferenciality are elastic properties of the aorta which have strong connections with the left ventricular deformation and rotation especially at the level of apex within a cardiac cycle [3, 4] . Abnormalities of aortic elasticity and distensibility seem to contribute to aortic complications in repaired aortic diseases [5] . Aortic elastic properties can be evaluated proportionally with the left ventricular circumferential deformations by several methods [6] . Therefore, this underlines a fundamental flaw and limitation in their [1] method and subsequence results.
Ultimately, this letter aims to bring cautiousness to the interpretation of the analyses reported by Numata et al. [1] and the supporting editorial views on the articles [2] [3] [4] [5] [6] .
